This chapter promotes the idea of a robot butler and investigates the advantages and disadvantages of embodiment for the proposed scenario "Tina and her butler". In order to make the discussion more tangible, Care-O-bot ® 3 is introduced, which is the newest version of the Care-O-bot ® series developed by the Fraunhofer Institute for Manufacturing Engineering and Automation IPA in Stuttgart, Germany. Remarkably, the prominent role of this robot was chosen to be a butler's. A brief overview is given of current human-robot interaction research, focusing on how users react to the idea of a robot companion. The results of different user studies provided inspiration during the design phase of Care-O-bot ® 3, in particular with respect to the robot's appearance and the user interaction concept. The technological aspects are covered shortly before user interaction scenarios embedded in research projects related with Care-O-bot ® 3 are presented. Results from real life trials conducted in an elderly care facility are given afterwards. Against the background of these scenarios, the benefits and drawbacks of embodiment for the virtual butler scenario are discussed using the example of Care-O-bot ® 3.
Introduction
The scenario "Tina and her butler" presented in the preface of this book proposes a future vision of an artificial companion helping elderly people to better master their lives. In the scenario, the active elderly woman Tina is supported by a virtual butler, whose capabilities intensively rely on communication and information acquisition services. The butler is highly networked with home appliances, the internet and butlers of other persons, enabling it to e.g. quickly setup a communication channel to Tina's niece, to get the departure time of the next bus or to have the living room cleaned by autonomous vacuum cleaners. Another important property of the butler is its ability to adapt to persons' individual preferences, learning about their special needs, their music taste and their social network. It is even able to be empathic about the current emotional state of the user, taking it into account for its planned actions.
Considering all these abilities, there seems to be no stringent need for an embodiment of the butler as a robot at first sight. However, the scenario is rather unspecific about how exactly the communication between user and butler takes place. How does the user address the butler? When does the butler know that it is addressed? How does the user know, when the butler is ready for communication? These are typical problems for which an embodiment could provide an easy solution. The benefits of a robot embodiment will be discussed in more detail in this article.
The chapter is organized in the following way: At first, current user studies concerning the expectations of users from an artificial assistant will be presented. How the results of these studies were considered in the design concepts of the newest development of the Care-O-bot® series, Care-O-bot® 3 [19] , will be pointed out subsequently. In particular, the user interaction concept of Care-O-bot® 3 is introduced. Thereafter, scenarios guiding through the development process of the robot as well as scenarios from related research projects are presented. Finally, the potential contribution of Care-O-bot® 3 for the "Tina and her butler" scenario will be discussed, concluding with a short outlook to the next development goals of Care-O-bot® 3.
User Studies: The Role of an Artificial Butler from a User's Perspective
The research field of human-computer interaction (HCI) is well established and has existed for many decades, while human-robot interaction (HRI) is a fairly new research field that is related to, but also distinctly different from HCI and has gained a lot of attention recently. Concerning a mobile service robot, additional aspects with respect to the users' acceptance and their expectations have to be considered. So, what are people's views on the role of an intelligent service robot in their home? Several studies have been conducted to investigate people's attitudes towards domestic robots. Syrdal [23] carried out a survey in order to examine adults' attitudes towards an intelligent service robot. Participants were 21-60 years old, while most of them were in the age of 21-30. Results show that most participants were positive towards the idea of an intelligent service robot and view it as a domestic machine or a smart intelligent equipment that can be 'controlled', but is intelligent enough to perform typical household tasks. Participants also prefer a robot to be neutral towards gender and age.
Scopelliti [24] investigated people's representation of domestic robots across three different generations and found that while young people tend to have positive feelings towards domestic robots, elderly people were more frightened of the prospect of a robot in the home.
Studies within the European research project COGNIRON assessed people's attitudes towards robots via questionnaires following live human-robot interaction trials [6] . Responses from 28 adults (the majority in the age range 26-45) indicated that a large proportion of participants were in favour of a robot companion, but would prefer it to have a role of an assistant (79%), machine/appliance (71%) or servant (46%). Few wanted a robot companion to be a 'friend'. The majority of the participants wanted the robot to be able to do household tasks. Also, participants
